Stoichiometric analysis of protein- and nucleic acid-based structures in the cell nucleus.
We describe a method to image selectively the protein-based architecture in the eukaryotic cell nucleus using nitrogen and phosphorus mapping. In addition, we describe a method to determine total mass as well as stoichiometric relationships between protein and RNA. This method is illustrated using particulate structures in the nucleus called interchromatin granules. In so doing, we demonstrate that these granules contain heterogeneous nuclear RNA, and have an average protein and RNA content of 3.094 and 1.672 MDa, respectively. We also tested the sensitivity of phosphorus detection by exogenously applying purified duplex DNA to the surfaces of thin sections, and have shown that structures as small as single molecules of duplex DNA can be detected in situ using these electron spectroscopic imaging techniques.